Oxidative injury rapidly activates the heat shock transcription factor but fails to increase levels of heat shock proteins.
When cells are exposed to heat shock, heavy metals, amino acid analogues, and other stresses, the heat shock transcription factor (HSF) is activated. The HSF then binds to the promoter of the heat shock genes, stimulating transcription of the heat shock proteins. Here, we demonstrate that exposure of NIH-3T3 cells to oxidants (H2O2 or menadione) also causes activation of the HSF. This activation is not blocked by inhibitors of protein synthesis (cycloheximide) or by inhibitors of protein kinases (2-aminopurine or genistein). In addition, the oxidant activated HSF is located in the nucleus of the cells. However, oxidant activation of the HSF does not result in the accumulation of hsp70 mRNA or of heat shock proteins. This is in contrast to the accumulation of heat shock proteins seen after heat shock activation of the HSF. This suggests that oxidant induced activation of HSF binding may have a function different from that of heat induced activation of HSF binding.